Aims-Primary localised orbital amyloidosis is a rare disease. The 
Amyloidosis comprises a variety of different disease processes, systemic or localised, in which extracellular deposition of abnormal protein fibrils occurs. Localised orbital amyloidosis, where the amyloid deposition is confined to the orbit, in the absence of systemic disease, is rare. There are 23 cases reported of which five are bilateral."-We reviewed the literature and describe two new cases of localised orbital amyloid, one of which was bilateral. Both were confirmed by biopsy and evaluated using conventional light microscopy, immunohistochemistry, and polymerase chain reaction (PCR) analysis for immunoglobulin heavy chain gene rearrangement. The latter was used to determine if a monoclonal population of plasma cells was present, indicating the presence of a neoplastic plasma cell disorder responsible for the amyloid deposition.
Materials and methods
Charts were reviewed for details of the patients' presentation and history. Haematoxylin and eosin stained slides were obtained from formalin fixed paraffin embedded tissue samples. Sections from the paraffin blocks were also examined immunohistochemically by the streptavidin-biotin peroxidase technique using commercially available polyclonal antibodies to the following antigens: IgG (1:10 000; Dako, Glostrup, Denmark), IgA (1:1000; Dako), IgM She was referred to the University of British Columbia Orbit Clinic for second opinion 9 years into her orbital disease. Review of her previous computed tomography (CT) scans showed progressive deviation from the usual pattern of thyroid orbitopathy. The muscles were very irregularly shaped and enlarged, and both the orbital fat and tendons were also involved (Fig 1) .
On ophthalmic examination her visual acuity was 20/25 bilaterally. Both upper lids showed some brawny induration and the right lacrimal gland was palpable. The conjunctiva was minimally injected on the right. There was downward displacement of the right globe by 2 mm and bilateral exophthalmos with Hertel measurements of 25 mm on the right and 23 mm on the left. A mild right lateral rectus underaction was present. The intraocular pressure was 15 mm Hg in primary position but elevated to 25 mm Hg on upgaze bilaterally. Fundus examination was unremarkable. Full clinical examination, blood tests, bone marrow biopsy, and CT scan of the thorax and abdomen were normal.
Orbital biopsy was suggested because a lymphoproliferative disorder or a sclerosing lesion were considered as possible diagnoses.
Biopsy of the orbital mass and right lateral rectus muscle showed extensive amorphous eosinophilic material that stained positively with Congo red and showed apple green birefringence under polarised light (Fig 2A) . Numerous blood vessels were surrounded by collections of plasma cells, admixed with occasional lymphocytes (Fig 2B) . Immunoperoxidase stains for immunoglobulin heavy and light chains did not show preferential staining. However, material submitted for PCR analysis showed a monoclonal rearrangement of the immunoglobulin heavy chain gene as evidenced by a band in the appropriate size range (Fig 3) . This finding indicated the presence of a monoclonal population of plasma cells, presumably responsible for the amyloid production, and consistent with primary (AL type) amyloidosis.
....;._r.e~~~~~~~~~~~~~~~ÕPff The patient was treated with radiotherapy (3000 cGy) to the right orbit, which was the side most affected. The proptosis regressed and no recurrence has developed after a follow up of 22 months. A discrete mass developed in the left orbit 18 months after the first biopsy. This was biopsied and showed similar histology. The left orbit was also treated with radiotherapy and there has been no recurrence after 3 months. (Fig 2C and 2D) . PCR analysis showed a monoclonal immunoglobulin heavy chain gene rearrangement, confirming a monoclonal population of plasma cells (Fig 3) . The Our case 1 is unique in the fact that there is bilateral orbital amyloidosis with extensive enlargement of multiple extraocular muscles which, to our knowledge, has not been previously reported. The patient' s antecedent thyroid disease raised the possibility of AA amyloid (reactive amyloid) deposition secondary to the inflammation related to thyroid orbitopathy. However, if that was the case, a monoclonal population of plasma cells should not be present. In addition, there was no histological evidence of thyroid orbitopathy on the biopsied right lateral rectus muscle.
Some features of localised orbital amyloidosis should be emphasised. Firstly, the amyloid usually extends deeply into the orbit and with an infiltrative pattern, making total surgical excision difficult. Secondly, although no systemic disease developed in the cases where follow up information is available, local recurrences were very frequent."I Therefore, therapy aimed at eradicating the neoplastic plasma cells might be considered to arrest the process. We believe that it is reasonable to treat localised amyloidosis with radiotherapy or, perhaps, chemotherapy, if progression is documented and a monoclonal population of cells can be identified.
Both of our patients were treated with radiotherapy. No major side effects occurred but evaluation of the results will require a longer follow up period.
